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DETAILED ACTION 

Status of claims 

Claims 1-26 are pending and are being examined. 

Claim Objections 

Claim 1 is objected to because of the following informalities: Claim 1 has steps 
listed from (a) through (g), it should rather be (a) through (f). Appropriate correction is 
required. 

Claim 5 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. 

Claim 5 in line 1 states "electrochemical activator is" it should rather state 
"electrochemical activator comprises." 

Claim 15 is objected to because of the following informalities: There are two 
claims numbered 15. The claims need to be renumbered. 

For the examination purposes, first claim 15 "The method of claim 10, wherein 
the analyte to be detected is a protein or a peptide" is numbered claim 15, however 
second claim 15 "The method of claim 15, wherein the capture molecule is at least on 
ligand capable of binding proteins or peptides" is numbered claim 16 and subsequent 
claims (claims 16-25) are being renumbered to claims (17-26) and their dependency is 
being changed accordingly to new claim renumbering. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 5 is rejected under 35 U.S.C. 11 2, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. 

Regarding claim 5 , applicant claims electrochemical activator is n-phosphonic 
acid, where n= 0-12. However in the specification, the electrochemical activator is 
polymer chain with a phosphonic acid group as a terminal unit (see paragraphs 0026 
and 0051). 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 20 and 26 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 20 recites the limitation "the agent" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 16 recites the limitation "capture molecule" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,6-19 and 23-26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Willner et al. (U.S. Pat. No. 6,214,205). 

Regarding claim 1 , Willner et al. teaches the method of electrochemical 
determination of the presence of the analyte in the liquid medium with a detecting 
electrode (electrode) (see abstract and col. 4, lines 16-20), the method comprising: 

(a) immobilizing capture molecule (one recognition pair, antigen-antibody) which 
binds with analyte on the electrode (see col. 4, lines 19-21 and col. 3, lines 38-44); 

(b) contacting electrode with liquid medium containing analyte (see col. 4, lines 
25-30); 

(c) allowing the analyte in the liquid medium to bind with the capture molecule 
(immobilized member) to form pair of complexes, the complexes are between the 
immobilized member and the analyte on the surface of the electrode to form a first layer 
(monolayer) on the surface of the electrode (see col. 4, lines 26-30, 64-67 over to col. 5 
and col. 12, lines 32-34); 

(d) contacting the electrode with electrochemical activator (first redox molecule), 
the first redox molecule is capable of transferring electrons to allow the detection of 
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analyte upon complex formation (see col. 4, lines 1-24 and figures 3A-3B), thus it is 
inherent the electrochemical activator has net charge complementary to the electrostatic 
net charge of the complex formed to form a second layer (electrochemical activator 
layer) on the electrode. Furthermore, both the second layer and first layer are 
conducting since the electron transfer occurs between the layers to detect the analyte 
(see figure 13A); 

(e) contacting the electrode with an agent (second redox molecule) to transfer 
electron to or from the electrochemical activator from or to the electrode to give to an 
electrical response to indicate the presence of the analyte in the medium (see col. 4, 
lines 35-40), and ; 

(f) detecting the analyte by comparing the result of electrical current (electrolytic 
oxidation of glucose) with that of control current (no electrolytic oxidation of glucose 
(see figures 3A-3B). 

Regarding claims 6, 7, and 8, the agent (second redox molecule) is an enzyme 
(glucose oxdiase) capable of transferring electron to and from the electrochemical 
activator (see col. 15, lines 39-47). 

Regarding claims 9-1 1 , capture molecules (recognition pair, oligonucleotide- 
oligonucletotide) which bind with analyte (oligonucleotide) on the electrode (see col. 4, 
lines 19-21 and col. 3, lines 38-44). It is well know in the art an oligonucleotide is a short 
nucleic acid polymer. 
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Regarding claims 12-16 , the recognition pair, oligonucletoide-oligonucleotide has 
a complementary sequence (see col. 3, lines 41-45), it is inherent a complementary 
sequence of oligonucleotide recognition pair contains single strand nucleic acid with a 
pre-defined sequence. Willner et al. further teaches a recognition pair comprised of 
oligonucleotide-protein, wherein the analyte is the protein and capture molecule is 
oligonucleotide capable of binding to protein (see col. 3, lines 41-45). 

Regarding claim 17 , the electrode is soaked in the blocking agent (cystamine) as 
an preliminary step before the application of analyte (see col. 13, lines 22-38). 

Regarding claim 18, Willner et al. teaches the method of electrochemical 
determination of the presence of the analyte in the liquid medium with a detecting 
electrode (electrode) (see abstract and col. 4, lines 16-20), the method comprising: 

(a) immobilizing capture molecule (one recognition pair, antigen-antibody) which 
binds with analyte on the electrode (see col. 4, lines 19-21 and col. 3, lines 38-44); 

(b) contacting electrode with liquid medium containing analyte (see col. 4, lines 
25-30); 

(c) allowing the analyte in the liquid medium to bind with the capture molecule 
(immobilized member) to form pair of complexes, the complexes are between the 
immobilized member and the analyte on the surface of the electrode to form a first layer 
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(monolayer) on the surface of the electrode (see col. 4, lines 26-30, 64-67 over to col. 5 
and col. 12, lines 32-34); 

(d) contacting the electrode with electrochemical activator (first redox molecule), 
the first redox molecule is capable of transferring electrons to allow the detection of 
analyte upon complex formation (see col. 4, lines 1-24 and figures 3A-3B), thus it is 
inherent the electrochemical activator has net charge complementary to the electrostatic 
net charge of the complex formed to form a second layer (electrochemical activator 
layer) on the electrode. Furthermore, both the second layer and first layer are 
conducting since the electron transfer occurs between the layers to detect the analyte 
(see figure 13A) and Willner et al. further indicate that a recognition pair is an enzyme- 
substrate (see col. 3, lines 40-45 and figure 3A) therefore inherently a capture molecule 
(enzyme) is capable of transferring electrons to or from the electrochemical activator or 
to the electrode and ; 

(e) measuring electric current and detecting the analyte by comparing the result 
of electrical current with that of control current (see figures 3A-3B). 

Regarding claim 19 , Willner et al. teaches an electrode arrangement (system) 
comprising a detection electrode (electrode) for the detection of the analyte (see col. 8, 
lines 53-54 and col. 4, lines 16-20), 

(a) electrode covered with monolayer comprising complexes (binding couple) 
between a capture molecule (recognition pair, antigen-antibody) which binds with 
analyte (see col. 8, lines 53-58 and col. 4, lines 26-30 and col. 3, lines 38-44); 
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(b) the electrode is immobilized with electrochemical activator as second layer 
(first redox molecule layer) and the first redox molecule is capable of transferring 
electrons to allow the detection of analyte upon complex formation (see col. 4, lines 1- 
24 and figures 3A-3B), thus it is inherent the electrochemical activator has net charge 
complementary to the electrostatic net charge of the complex formed to allow transfer of 
electrodes. Furthermore, both the second layer and the first layer are conducting since 
the electron transfer occurs between the layers to detect the analyte (see figure 13A) 

Regarding claims 23 and 24 , the agent (second redox molecule) is an enzyme 
(glucose oxdiase) capable of transferring electron to and from the electrochemical 
activator (see col. 15, lines 39-47). The agent (second redox molecule) is bound with 
first redox molecule to form a bilayer (see col. 10, lines 21-27 and figures 4A and 4B). 

Regarding claim 25 , the electrode arrangement (system) is a biosensor since it 
detects analyte in the biological fluid (see col. 4, lines 44-45). 

Regarding claim 26 , Willner et al. teaches an electrode arrangement (system) for 
the detection of the analyte in biological fluid (see col. 8, lines 53-54 and col. 4, lines 16- 
20 and 44-45), 

(a) a detection electrode (20) (see figure 3A); 
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(b) electrode covered with monolayer comprising complexes (binding couple) 
between a capture molecule (recognition pair, antigen-antibody) which binds with 
analyte (see col. 8, lines 53-58 and col. 4, lines 26-30 and col. 3, lines 38-44); 

(c) the electrode is immobilized with electrochemical activator as second layer 
(first redox molecule layer) and the first redox molecule is capable of transferring 
electrons to allow the detection of analyte upon complex formation (see col. 4, lines 1- 
24 and figures 3A-3B), thus it is inherent the electrochemical activator has net charge 
complementary to the electrostatic net charge of the complex formed to allow transfer of 
electrodes. Furthermore, both the second layer and the first layer are conducting since 
the electron transfer occurs between the layers to detect the analyte (see figure 13A); 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 2-4 and 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Willner et al. (U.S. Pat. No. 6,214,205) as applied to claims 1,6-18 and 22-25 
above, and further in view of Zhiqiang et al. (Electrodeposition of Redox Polymer and 
Co-Electrodeposition of Enzymes by Coordinative Crosslinking, Angew.Chem.lnt. Ed. 
2002,41,810-813). 

Regarding claim 20, examiner is construing the agent is an electrochemical 
activator. 

Regarding claims 2-4 and 19-21 , Willner et al. teaches electrochemical activator 
is ferrocene monocarboxylic acid which inherently comprises iron metal ions (see col. 
16, lines 6-8) but Willner et al. does not teach electochemical activator is a polymeric 
redox polymer that comprises metal ions. 

However, Zhiqiang et al. teaches a polymeric redox polymer deposit on the 
electrodes which further conducts electron transfer to oxidized/reduced substrates of 
the enzyme (see page 810, col. 1 paragraph 1 and col. 2, paragraph 1). The redox 
polymers are water soluble and readily bound to proteins and enzymes (see page 812 
paragraph 1). 

Zhiqiang et al. further teaches that polymeric redox polymer comprises osmium 
metal ions coordinated with the ligands (see scheme 1 on page 81 1). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to substitute polymeric redox polymer activator of Zhiqiang et al. with the 
Willner et al. electrochemical activator because polymeric redox polymer is water 
soluble and readily bound to proteins and enzymes to co-electrodeposit enzymes. 
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Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Willner et 
al. (U.S. Pat. No. 6,214,205) as applied to claims 1, 6-18 and 22-25 above and further in 
view of Wefers etal. (U.S. Pat. No. 5,132,181). 

Regarding claim 5 , Willner et al. does not teach electrochemical activator 
comprises n-phosphonic acid. 

However, Wefers et al. teaches a functional layer disposed on the electrode 
surface comprised of polymer of phosphonic acid coordinated with a metal such as iron 
(see col. 2, lines 26-35, col. 3, lines 15 and 37-41 and figure 1) to achieve higher 
performance in all types of bonding (see col. 7, lines 50-53). 

Therefore it would be obvious to person of ordinary skill in the art at the time of 
the invention to substitute electrochemical activator comprised of phosphonic acid of 
Wefers et al. with the Willner et al. electrochemical activator because the use of Wefers 
et al. activator achieve higher performance in bonding. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GURPREET KAUR whose telephone number is 
(571)270-7895. The examiner can normally be reached on Monday-Friday (Alternate 
Friday Off), 8:00-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571)272-1263. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
/G. K.I 

Examiner, Art Unit 1795 
9/2/09 



